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ABSTRACT 

The stratigraphic distribution of irregular archacocyaths (archaeocyathids) 
species in the Atdabanian Stage of the Altay-Sayan Foldbelt is established. 
One assemblage characterizes the Bazaikha Superhorizon and two assem¬ 
blages are observed in the Kameshki Horizon. These assemblages are Consis¬ 
tent independendy of the facies type and traceable throughout Batenevskiy 
Ridge (carbonate facies), Tuva (volcanic-carbonate facies) and Eastern Sayan 
(silicidastic-carbonatc facies). This observation confirms the existence of a 
single Altay-Sayan basin by the middle Atdabanian time. Three new species 
(Loculicyatbus voznesenskii, Mikhnocyathus irregularis, Sakhacyatbus 
karpinskit) are described and the most typical species are revised and redescri¬ 
bed. 

RESUME 

Arcbeocyatbes- tie lAtddbanien (Cambrien inferieur) dti massif plissi d'Altai- 
Sai'an, Russie. La repartition strangraphique des archeocyathes Irregulicrs 
(archeocyathides) du massif plisse d'AlraT-Sai'an estetablie pour I'Atdabanien, 
Un assemblage caracul-rise le Superhorizon de Bazaikh et deux assemblages 
sent observes dans (’Horizon de Kameshki. Ces assemblages concordent, 
independammenr du type dc facies, cr peuvent sc suivre a travets la Crete de 
Batenev (facies carbonate), la region de Tuva (facies volcano-carbonate) et le 
Sai'an oriental (facies silicoclastique et carbonate). Cette observation confirme 
I’existence d’un seul bassin dans l’Alcai'-Sai'an au milieu de I’Atdabanien.. 
Trois nouvelles especes sont decrites ( Loculicyathus voznesenskii 
Mikhnocyathus irregularis, Sakhacyatbus karpinskit ) ; les autres espcccs sont 
revisees et redecrires. 
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INTRODUCTION 

The AI ray-Sayan Foldbelt is a mountaineous 
region of Siberia (SW of the Siberian Platform). 
It includes Kuznetskiy Alatau, Batenevskiy 
Ridge, AJtay Mountains, Shoriya Mountains, 
Eastern and Western Sayan and Tuva. Thick and 
continuous Lower Cambrian strata of the 
Altay-Sayan Poldbeli are, in addition to those of 
the Siberian Platform, a key sequence for the 
Lower Cambrian stage and zone subdivisions 
that are accepted in Russia; Botomian and 
Toyonian archaeocyathan zones are established 
here. However, these zones were entirely based 
on regular archaeocyaths whose geographic dis¬ 
tribution is' limited and, as a result, their signifi¬ 
cance for correlations. 

Irregular archaeocyaths (atchaeocyathtds) of the 
Altay-Sayan Foldbelt were poorly known. Too 
many spedes were commonly and wrongly attri¬ 
buted to the genera u Dictyocyathns " and 
“ Loculicyathus". Gravestock (1984) initiated new 
researches into the morphology of irregular 
archaeocyaths and this was expanded in the 
major book ol Debrenne S c Zhuravlev (1992). 
The work of the latter authors develops a new 
systematic of irregular archaeocyaths based on 
morphology, omogeny and homologous variabi¬ 
lity; they provide a complete diagnosis, revised 
systematic affinities and an outline of stratigra¬ 
phic distribution of all genera. There, we revise 
the Atdahanian irtegular arehaeocyath assem¬ 
blages of the Altay-Sayan Foldbelt in the frame¬ 
work of this new systematic's based on abundant 
material that we collected front Batenevskiy 
Ridge, Eastern Sayan and Tuva, mainly front the 
stratotypes of zones of the Bazatkha 
Superhorizon and Kameshki Horizon. These 
local subdivisions of the Altay-Sayan Foldbelt 
correspond to the Atdahanian Stage. 

GEOLOGICAL SETTING 

Batenevskiy Ridc,e (Sukhie Solontsy 
MasshO-Carbonatk Section Type 

Caleimicrobial and calcimicrohial-archaeo- 
eyathan reefal carbonates dominate in the 
Batenevskiy Ridge. These are massive gray and 


light gray limestones with unevenly spaced fos¬ 
sils. Irregular archaeocyaths are studied front the 
Solotttsy Biohennal Massif in Sukhie Solontsy 
Valley, Tolcheya Village area (Fig. l). The 
Solontsy Biohennal Massif spreads latimdinally 
for 8 km as a discontinuous belt of Lower 
Cambrian reefal limestones from 1000 to 1200 m 
in thickness. The Atdahanian strata are 600 nt in 
thickness. 

The No ch o re icy a / b us mariiinku Zone is at the 
base of the Bazaikha Horizon in Batenevskiy 
Ridge.. The most complete assemblage of this 
zone is derived from the reference section of 
Krutov Log. Additional data arc obtained from 
sections of 740.6 m, 7S6 m and 803.5 nt alti¬ 
tudes. J lie Noe benuicyaihus mariinskir Zone is 
typified by genera Camlnocyathellin ,. Netdoculi- 
cyathus , Dtciyocyatbus, Dictyosycon , Tabulacya- 
ihellm and Dictyofmnn. The most common 
species are Camlmnyatbcllus communis (Fonin), 
C siinHiseptus (Voronin), C, tuhcrculatus 
(Vologdin), C hundauis (Zhuravleva), (.. minu- 
tus (Vologdin), Neolondicyatlnts primus Voronin, 
Loculicyathus m cm bra n ires tires Vologdin, 
Dictyucyctthus confirms Fonin, Archeteopharetra 
marginata (Fonin), Dictyosycon radiatus 
(Zhuravleva), Diclyofavus sp., D. lepidus (Fonin), 
D, obiustts Gravestock, Tabulacj>atbelhts sp. and 
T, bidjaemis Missarzhevskiy. Species of 
Ciimbraiydthellus arc especially abundant at this 
level. 

From the base of the following Gordvniiyathus 
hotveUi Zone, the former archaeocyathan assem¬ 
blage steadily declines. Single representatives of 
the earlier assemblage only exist at the top of the 
Gordouhyalhus Imoclli Zone. In the lower part of 
this zone Catabrocyaihe!lits sp,, C, communis, 
C, sinii/isepnts, C. luberculatus , C, kundatus, 
NexdoculiCyathns primus , I.vcuUcyalhlii plcnibrani- 
ves tiles', Paramtcyathus f sp., Mikhnocyaihus irre¬ 
gularis Kotcl’nikov n.sp., Dictyocyatlnis conforms, 
Ari'haeopbdreira marginata, Dictyosycon sp., 
Dictyojcwus lepidus , TalntlacyatheUus bidjaensis, 
and Kechikacyatblis ? sp. are. present. Cumbro- 
cya thelitis nciburgianns (Vologdin) appears in rhe 
upper part of the zone and Loculicyathus mem- 
branivestites becomes the most abundant species 
there (Fig. 2). 

The same species is the only common arehaeo- 
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Fig. 1. — Situation of sections (Altay-Sayan Foldbelt. Russia). Localities 5100-5105* Solontsy Biohermal Massif, Sukhie Solontsy 
Valley, Krutoy Log section, Batenevskiy Ridge; locality 369: Bazaikha River section, Batenevskiy Ridge (Eastern Sayan); locali¬ 
ties 30, 542: Bayan Kol River section (Tuva); locality 9075: Vadi Bala section; locality 218: Terektyg Khem River section: localities 
207, 208: Tapsa river Basin, ll’chir River section (Central Tuva). Scale: 1/10 000 000. 


cyathid of the Kameshki Hori7.on in the Krutoy 
Log and other sections of the Solontsy Biohermal 
Massif. Rare Cambrocyatbelius , Neo localicy at bus 
and DktyoCyathus occur at the base of the hori¬ 
zon. 

Tuva Volcanic-carbonate Section Tm: 
Bayan Kol River Section 

The Bayan Kol River is a left tributary of the 
Enisey River in Central Tuva. The reference sec¬ 
tion occurs in the lower course of rite Bayan KoJ 
River (Fig. I). The lower subformation of the 
Bayan Kol Formation which thickness is 1100 m 
is of early Atdabanian age. On the left bank of 
the Bayan Kol River, the subformation includes 
sandstone-gravels tone-conglomerate unit with 
restricted red and light gray reefal limestones. 
Reefal limestone', consist of kaliptra, kaliptrate 
bioherms, biohermal and biosrromal beds. 

The Nocbnrokyathus mariinskii Zone of the 
Bazaikha Superhortzon is restricted to the* basal 
red reefs and is characterized here by 
Cantbracyatbe/lm sp., C. tubenulalus, C kunda- 
tus, Sakhacyathus karpinskii Osadchaya et 


Kotel’nikov n.sp., Loculicyathus voznesenskii 
Osadchaya et Korel’nikov n.sp., Archacopharetm 
mOrginata, Dictyufdvus lepidus, and Dktyircyathus- 
confertus. Modular forms of Cam bt ocy at belli is, 
Archaeopbaretra and DictyofavUs are common. 
Cambracynthellns is The most diverse genus and 
Archaeopbaretra dominates volumentrically. 
Archaeocyathan assemblage of the Gordoni- 
cyatbus hoivelli Zone is present in the upper gray'' 
reefs of the lower subformation. Only rare repre¬ 
sentatives of the earlier assemblage, Cdnibro- 
cyathdlus tuben'ubuni, C. bnndatns, Sakbdiyatbus 
karpinskii, Neoloculicyalhus ex gr. primus, and 
Archaeopbaretra marginata are found. The 
Kameshki Horizon assemblage is not included in 
the present study, 

Tapsa River Sections 

The sections of the Tapsa River basin occur along 
the Vadi Bala Valley and Bolshov Il’chir Creek in 
the Chcrbi Village area of the laapsa and Kaa* 
Khem rivers interfluve. Central Tuva. The ll'chir 
Formation which is up to 2000 m in thickness, 
represents the Atdabanian Stage here. The lower 
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part of formarion (200-700 m) contains lilac ciiff- 
conglomerates, tuftgravelates., tuffits and ruflsand- 
stones with scarce limestone lenses. The upper 
carbonate part of formation (700-1300 m) 
includes dark gray plat}’ dolomitic limestones with 
marker beds of oolitic limestone, above which a 
reefal limestone with archaeocyaths occurs. 

Vadi Bala Section. Archaeocyathan assemblage 
of the Nocbomicyatbus mttriinskii Zone, Bazaikha 
Superhorizon, is restricted to a massive reefal 
limestone of the Vadi Bala Bioherm.il Massif and 
includes Ctlmbrocyiuhellus similiseppits, C. tuber- 
culatus, C. mimitus, NeoIoCulicyathui sp., Dictyo- 
cyathus sp,, Archacopharctra marginata, Dictyo- 
sycon radiatus and Dictyofdvus lepidus. 


Bolshoy Il’chir Creek Section. AtchaeoCyaths 
of the Gordunicyathus howelli Zone, Bazaikha 
Superhorizon, are found in white and red massi¬ 
ve reefal limestone overlaying the basal tuffcon- 
glomcrate. They are represented by 
Cambrocyitthellus sp., C, minutus, C. kundatus, 
Loculicyatbus mt'tnbranivest ires, L. voznesenskii, 
Mikhnocyalbui ? sp., Archacuphitretra marginata, 
and TtlbuldcyiUhellus sp., among which Loculi - 
cydtbus membrauivestites, T., voznesenskii and 
Miklmocyathus ? sp. appear at this level. 

To the top of the Bolshoy il'chir Creek Section, 
along the creek upstream, archaeocyaths of the 
Kameshki Horizon are collected from limestone 
debris. These archaeocyaths are, Cambrocyathel- 



Fig. 2. — Distribution of Atdabanian irregular archaeocyath species in the Bazaikha Superhorizon of the Solontsy Biohermal Massif, 
Batenevskiy Ridge. Square, Nochoroicyathus mariinskii Zone; circle, Gordonicyathus howelli Zone. 
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lus sp., C minutus , Loculicyathus membranives- 
tites, L, tolli Vologdin, Mikhnocyathus irregularis 
and Dictyocyathus sp. A similar assemblage occurs 
along the lerektyg Khcm Creek of the Tapsa and 
Kaa Kliem rivers interfluve. This assemblage is 
distinctive in its abundance of branching 
Cambrocyathellus minutus and Mikhnocyathus 
irregularis. 


Archaeocyathid assemblages of Tuva. Thus, 
the following irregular archaeocyath assemblages 
of the Atdabanian age are established in Tuva: 
Fourteen species ol eight genera, Cambracya- 
thellus, Neoloculicyathus , Loculicyathus, Sakha- 
cyathus, Dictyocyathus , Dictyofavus, Dictyosycon 
and Archaeopharetra characterize the Nochoroi- 
cyathus mariinskii Zone of the Bazaikha Super- 


STAGE 


Horizon 

Zones 

Archaeocyaths 
Cambrocyathellus communis 
C. tuberculus 
C. similiseptus 
Archaeopharetra marginata 
Dictyocyathus corriertus 
Neoloculicyathus primus 
Tabulacyathellus bidzhaensis 
Dictyofavus tepidus 
Dictyosycon radiatus 
Cambrocyathellus kundatus 
Ardrossacvathus karpinskii 
Loculicyathus vosnesenskli 
Dictyocyathus smoljeninovae 
Loculicyathus membranivestites 
Cambrocyathellus minutus 
Dictyofavus cbtusus 
Neoloculicyathus chabakovi 
Dictyosycon sp. 
Tabulacyathellus sp. 
Kechikacyathus n.sp. 
Cambrocyathellus neiburgianus 
Mikhnocyathus Irregularis 
Dictyocyathus sp 
Neoloculicyathus sp. 
Loculicyathus tolli 
Cambrocyathellus sp. 
Paranacyathus sp. 


ATDABAN IAN 



Fig. 3. — Distribution of Atdabanian irregular archaeocyath species in the Altay-Sayan Fold Belt. 
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horizon, This generic and specific association is 
almost identical (o Hi a I of the Solontsy 
Biohermal Massif from the Batenevskiy Ridge. 
Species ol Cant broCydthtilus a re especially diverse, 
and Archacopbdmra nidrgittdta dominates in 
abundance. 

Nine species are known from the Cordonuyathus 
howelli Zone of the Bazaikha -Superhorizon in 
Tuva: Cambrocyntbellus sp., C. niinutus, C. tuber¬ 
culatum C. hmdatui, Ncolocullcyatbtis ex gr. pri¬ 
mus, Loculicyathus mem brantoesrites , L vozne- 
setiskii, Archaeophamra marginatn and Tabula- 
cyatbelltis sp. Loculicyathus ami Tabulucyathellus 
genera appeal at this level for the first time. 

Only six species have been found in the 
Kameshki Horizon 1 Cambrocyathella< sp., 
C. rninutasy Loatlicyathus nieUtbrnniVesrites, 
L. tolli , Mikhiiocyathtis irregularis and Dictyo- 
cyatbus sp. The archaeocyathan species and gene¬ 
ric diversity decreased at this level in Tuva, as 
well as In the Batenevskiy Ridge. In some sec¬ 
tions of Tuva, Carnbracyntbellus minutus and 
Miklmocyathus irregularis become very common. 

Eastern Sayan Sii.k:iciastic-Carhonatf. 

Type Section 
Sections of the Bazaikha River 
The Bazaikha River curs the Cambrian strata in 
the Northwest of Eastern Sayan on the junction of 
the Almy-Sayan Foldbclt and the Siberian 
Platform, in the Torgashino Ridge. The 
Torgashino Massif which occurs in the Mnna 
Depression has been proposed To be a large reefal 
massif (Zadorozhnaya 1983). The massif lormed 
during tile whole Early Cambrian and the begin¬ 
ning of Middle Cambrian. Atdabanian sirara 
cropped out on the southern slope of the 
Torgashino Ridge, in the Kaltat River mouth area. 
The Nochuroivyathus mariinskii Zone of the 
Bazaikha Superhoriz.on is restricted to the basal 
Bazaikha Member which consists of red limey 
sandstones, gravclitcs and limestones. Six genera 
of arcliaeocyathids are found in the member 
which include Ca mb rocya t be!bn , Neo loculicya- 
tbus , Loculicyathus .. Dictyafavus , Dictyosycou and 
Sakbacyatbus. The assemblage consists of twelve 
species which are Cambracyatbellus Sp,, C. tuber- 
cu/atus, C, fieiburgianus, C, ex gr. vmiliseptus, 
Neoloculicyathus sp., N. primus, Sakbacyatbus sp., 


Loculicyathus membravivestites , Dictyafavus lepi- 
dns , D. obtusus, Dictyosycou sp. and D. ex gr. 
radiants. There is Striking similarity of this 
assemblage to the coeval ones discussed above. 
The only difference is an absence of species of 
Dictyticyatbus■ and Tabidacyathelltts. 

The Gordonicyathas howelli Zone assemblage is 
restricted to the upper part of the silicichlstic- 
carbonate Bazaikha Member and the lower part 
of massive light gray reefal limestones of the 
Torgashino Formation, I he same irregular 
-archaeocyath association occurs here, namely 
Cambrocyathdlus sp., C. siitiiliseptus. C. ex gr. 
kUudatus, Tleoioculicyathus Sp., N. primus , N. ex 
gr. chabakovi Konyttshkoi', Loculicyathus membra- 
tiiueslites , Paratiatyatbus ?-sp., Arcbaeopbarctra sp., 
Dictyosycou sp., D. ex gr. radiatus and D. ex gr. 
gravis. Sakbacyatbus , Dictyocyathtis and Mikho- 
cyatbtts appear in the transitional beds to the 
Kameshki Horizon. Peculiarities of this assem¬ 
blage consist in a diversity of Nenl/irt/licyatbus 
and Dictyosycou genera and almost complete 
absence of Dictyafavus which is abundant in the 
underlying strata. 

CONCI UMON.S 

The possibility to use archaeocyath id assem¬ 
blages (instead of ajacieyathid ones) (or correla¬ 
tion ol Early Cambrian strata in the Altay-Sayan 
Eoldhelt is demonstrated here for the first time. 

A constancy in the specific and generic composi¬ 
tion of Atdabanian archaeocyathid assemblages 
through the Altay-Sayan Foldbelt is observed in 
spite of a facies difference between carbonates of 
the Batenevskiy Ridge, volcano-carbonates of 
Tuva and .slltciclasdc-carbonates of Eastern 
Sayan. 

The Nochoroicyatbus mariinskii Zone assemblage 
declines steadily through the Gordontcyathus 
howelli Zone strata until an almost complete 
disappearance at the Bazaikha Superhorizon- 
Karntshki Horizon boundary. At the Bazaikha 
Supcrhorizon-Kanieshki Horizon boundary, a 
notable shift in an archaeocyath composition is 
indicated. LocuUcyarbus dominates from the base 
of the Kameshki Horizon. 

An identity of archaeocyathid assemblages in the 
Batenevskiy Ridge, Tuva and Eastern Sayan sug- 
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gests the existence of single basin during the 
Atdabanian epoch throughout the whole territory. 

SYSTEMATIC PALEONTOLOGY 

New and revised species arc described in this sec¬ 
tion. Authors follow the systematics and termi¬ 
nology of irregular archacocyaths (archaeo¬ 
cyathids) developed by Debrennc & Zhuravlev 
(1992). The figured type material is housed in 
the Museum national d’Histoire naturelle 
(MNHN), Paris, France; other specimens are in 
the Central Scientific-Research Geological 
Exploring Museum (CNIGRtn), Saint Peters¬ 
burg, Russia. Other abbreviations include the 
Palaeontological Institute, Russian Academy of 
Sciences, Moscow, Russia (PIN) and the South 
Australian Museum, Adelaide, South Australia 
(SAM). 

All dimensions are in millimetres. 


Phylum PORIFERA Grant, 1872 
Class ARCHAEOCYATHA 
Bornemann, 1884 
Order ARCHAEOCYATHIDA 
Okulitch, 1935 

Suborder LOCULICYATH1NA 
Zhuravleva, 1954 
Superfamily LOC ULICYATHOIDEA 
Zhuravleva, 1954 

Family LOCULICYATI1IDAE Zhuravleva, 1954 

Genus Loculicyathus Vologdin, 1931 

Loculicyathus voznesenskii 
Osadchaya et Kotel’nikov, n.sp. 

(Fig. 4) 

Holotype. — MNHN M810055 (Fig. 4); Central 
Tuva, Bayan Kol River, locality 542-1; Lower 
Cambrian, Atdabanian Stage, Bazaikha Superhorizon, 
Nocboroicyatbus mariinskii Zone. 

ETYMOLOGY. — The species is named after the geolo¬ 
gist V. D. Voznesenskiy. 

OTHER MATERIAL. — Three well-preserved specimens 
in transverse sections (CNIGRm). 


Distribution. — Bazaikha Superhorizon, 
Atdabanian Stage; Central Tuva. 

DIAGNOSIS. — Species with funnel-shaped outer wall 
pores which pierce the wall in two rows per intersepr, 
inner wall simple bearing spines. 

Description 

Cup diameter is up to 11.5. Outer wall simple, 
0.15-0.2 thick, hearing two rows of funnel- 
shaped pores pel’ intersept (pore diameter = 
0.2-0.3, lintel width = 0.2). Imervallum (width - 
2.5) contains pseudosepta which are pierced by 
five to seven pore rows (pore diameter — 0.2-0.3, 
pseudoseptum thickness = 0.1). Radial coef¬ 
ficient = 3.7, interseptal coefficient = 1:5-1:6. 
Inner wall simple (thickness = 0,2-0.25), with 
one pore row per intersept and spines (pore dia¬ 
meter = 0.4). Vesicles in the imervallum and pel- 
lis on both walls ale common. 

Discussion 

This new species dilfers from Loculicyathus mem- 
bratlivestitei Vologdin by less numerous pore 
rows per iritersepr of the outer wall (two against 
four), by funnel-shaped outer wall pores and by 
inner wall spines. 

Genus Cambroeyathellus Zhuravleva, 1960 

Cambrocyathellus similiseptus 
(Voronin, 1979) 

(Fig- 5) 

Robustocyatbus similiseptus Voronin, 1979: 99, pi. IX, 
fig. 1-3. 

Cambrocyathellus similiseptus (Voronin) - Debrenne 
& A. Zhuravlev 1992: 122. 

HOLOTYPE.. — PIN 2404-11; Voronin, 1979, pi. IX, 
fig. 1; Western Mongolia, Khasagt Khairkhan Ridge; 
Lower Cambrian, Atdabanian Stage. 

Other material — Twenty well-preserved speci¬ 
mens (CNIGRm). 

DISTRIBUTION. — Bazaikha Superhorizon, 
Atdabanian Stage; Kuznetskiy Alatau, Batenevskiy 
Ridge, Tuva, Eastern Sayan, Mongolia. 

Description 

Cup diameter is up to 5-6. Outer wall simple of 
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Fie. 4 — Loculicysthus i/oinesenskil Osadchaya el Kotel'nikov, 
n.sp., hololype MNHN M81005. transverse section. 
Nochorolcyathus maninskii Zone, Bazaikha Superhorizon, 
Atdabaman Stage, locality 542-1, Bayan Kol River section, 
Central Tuva, Russia. Scale bar: 1 mm. 

Cambrocyathellus- type, 0.1 thick, bearing a single 
row of rounded pores per intersepr (pore diame¬ 
ter = 0.1). Intervallum (width = 1-1.5) is filled 
with pseudosepta which are pierced by four to 
five pore rows (pore diameter = 0.1, pseudo- 
septum thickness = 0.1). Radial coefficient = 7.5, 
intersepr coefficient = 1:4. Inner wall simple, 
with one pore row per intersept (pore diameter = 
0.15, wall thickness = 0.05). Vesicles are present 
in the intervallum. 

Discussion 

Cambrocyathellus similiseptus differs from 
C. tuberculatus (Vologdin) by thicker pseudo¬ 
septa (0.1 against 0.03) and by thinner inner 
wall (0.05 against 0.1). 

Genus Mikhnocyathus Maslov 1957 

Mikhnocyathus irregularis 
Kotel’nikov, n.sp. 

(Fig. 6) 

HOLOTYI’E. — MNHN M81Q06; Central Tuva, 
Tapsa River basin, Terektyg Kherti River, locality 218; 
Lower Cambrian, Atdabanian Stage, Kameshki 
Horizon, Nalivkmicyathus cyroflexus Zone. 



Fie. 5. — Cambrocyathellus similiseptus (Voronin), specimen 
CNIGRm 12917/4 transverse section, Nochorolcyathus mariins- 
kil Zone, Bazaikha Superhorizon, Aidabanian Stage: locality 
9075-2, Vadl Bala secilon. Central Tuva Russia. Scale bar: 

1 mm. 

ETYMOLOGY. -— Irregularis (Lat.) = irregular. 

OTHER MATERIAL. — Fifty well-preserved specimens 

(CNIGRm). 

Distribution. — Gordonicyathus hoivelli Zone, 
Bazaikha 'buyethor'vian-Nalivkinicyathus cyroflexus 
Zone, Kameshki Horizon, Atdabanian -Stage; 
Batencvskiy Ridge. Tuva. 

DIAGNOSIS.— Bowl-like cups; outer wall with nume¬ 
rous pore rows per intersepr, highly porous pseudo¬ 
septa and abundant plate tabulae. 

Description 

Cup diameter above 30. Outer wall simple of 
Cambrocyathellus-type, pierced by four to five 
rows of rounded pores per intersept (pore diame¬ 
ter = 0 07, lintel width = 0.1, wall thickness = 
0,1). Intervallum of 1.5 in width, containing 
pseudosepta pierced by seven to ten pore rows 
(pseudoseptum thickness = 0.05, pore diameter 
0.05), together with plate tabulae. Interseptal 
coefficient = l:2-l:2.5- Tabulae are developed at 
different levels in adjacent intersepts, a single 
tabula may be continuous lor two to three inter- 
septs’. Tabulae are convex, bearing five to six pore 
rows per intersept (pore diameter = 0.05-0.07, 
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A 


B 

Fig. 6. — Mikhnocyaltius irregularis Kotel'nikov. n.sp., A, holotype MNHN M81006, fragment of transverse section; B. paratype 
MNHN M81O07, fragment of transverse section, Nahvkinicyathus cyroflexus Zone, Kameshki Horizon, Atdabanian Stage; loca¬ 
lity 218, Terektyg Khem River section. Central Tuva. Russia. Scale bar; 1 mm. 



tabula thickness - 0.05). inner wall simple, with 
three to four pore rows per intersept (wall thick¬ 
ness = 0.07, pore diameter = 0.05). Vesicles are 
abundant in the intervallum. 

Discussion 

This new species differs from Mikbnocyathus 
zolaensis Maslov by more numerous pore rows 
per intersept of the outer wall (four to five 
against three) and of pseudosepta (seven to ten 
against five to six), as well as by more abundant 
tabulae, few being presenr since juvenile stages 
(cup diameter = 3.5-9.5 with interseptal coeffi¬ 
cient = 1:1-1:1.5 only). 

S u perfamily SAKHACYATHOID FA 
Debrenne et A. Zhuravlev, 1990 
Family SAKHACYATHIDAE 
Debrenne et A. Zhuravlev, 1990 

Genus Sakhacyatbus 
Debrenne et A. Zhuravlev, 1990 

Sakhacyatbus karpinskii 
Osadchava et Kotel'nikov, n.sp. 

(Fig. 7) 


Hoiotvpe. — MNHN M81008; Central Tuva, 
Bayan Kol River, locality 30-1; Lower Cambrian, 
Atdabanian Stage, Bazaikha Superhorizon. 

Etymology. — The species is named after the 
Academician A. P Karpinskiy. 

OTHER MATERIAL. — Five well-preserved specimens 
in transverse and oblique sections, MNHN M81007, 
paratypes in CNIGRm. 

DlSTfUHUTlON. — Bazaikha Superhorizon, 
Atdabanian Stage; Central Tuva. 

Diagnosis. — Species with two outer wall pore rows 
per intersept. 

Description 

Modular shcct-like and solitary skeletons with a 
transverse folding. Outer wall pustular bearing 
two rows of pores per intersept (wall thickness = 
0.15-0,20, pore diameter = 0.15-0.2, lintel 
width = 0.08-0.1). Intcrvallum (1-1.5 in width) 
contains non potous to sparsely porous pseudo¬ 
septa (pore diameter = 0.1-0.12, thickness = 
0.07-0.1). Interseptal coefficient = 1:3. Inner 
wall simple, 0.1-0.2 thick, with two to three pore 
rows per intersept (pore diameter - 0.1-0.2). 
Vesicles are present in the intervallum and a 
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Fig. 7. — Sakhacyathus karpinskii Osadchaya et Kotel'nikov, n.sp., holotype MNHN M81008, oblique transverse section of a modu¬ 
lar form, Nochoroicyathus mariinskii Zone, Bazaikha Superhorizon, Atdabanian Stage; locality 30-1, Bayan Kol River section, Central 
Tuva, Russia. Scale bar: 1 mm. 


secondary chickening is developed in the lower 
part of the cup. 

Discussion 

This new species differs from Sakhacyathus sub- 
artus (Zhuravleva) by more numerous pore rows 
per intersept of the outer wall (two against one). 


Suborder ARCHAEOCYATHINA 
Okulitch, 1935 

Superfamily DlCTYOCYATHOIDEA 
Taylor, 1910 

Family DlCTYOCYATH I DAK 
Taylor, 1910 

Genus Dictyocyathus Bornemann, 1891 


Dictyocyatbus confertus Fonin, 1982 
in Voronin et al. 1982 
(Fig. 8) 

Dictyocyathus confertus Fonin - Voronin et al. 1982: 
94, pi. XXIII, fig. 7. 

Holotype. — FIN 3302/360; Voronin oral. 1982, 
pi. XXIII, fig. 7 ; Western Mongolia, Khusagt 
Khaiikhan Ridge, Salaany Go! River, locality 
N-226/290; Lower Cambrian, Atdabanian Stage, 
Alataueydthus jaroschevitschiTabuldcyathellus biaz- 
haeniis-, Pretiosoeyatbut subtilh beds. 

OTHER MATERIAL. — Ten well-preserved specimens 
(CNIGRrn). 

Distribution. — Bazaikha Superhorizon-Kameshki 
Horizon, Atdabanian Stage; Ratenevskiy Ridge, Tuva, 
Eastern Sayan, Mongolia. 
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Fig. 8. — Dictyocyathus conlerlus Fonin. specimen CNIGRm 
12917 / 5 , oblique Iransverse section, Nocfioroicyathus mariinskii 
Zone, Bazaikha Superhorizon, Aldabanian Stage; locality 
5101 - 3 , Sukbie Solontsy Valley, Batenevskiy Ridge, Russia. 
Scale bar: 1 mm, 

Description 

Cup diameter is up to 7.3. Outer wall basic 
simple, 0.7 illicit, bearing a single pore row per 
intersept (pore diameter = 0.12-0.15, lintel 
width = 0.5). Intervallum of 1.5 in width is filled 
with a dictyonal neovork. Taeniae are pierced by 
nine to ten vertical pore rows (pore diameter = 
0,15-0.25, thickness of intervular elements includ¬ 
ing taeniae and synapticulae = 0.03). Syrtapti- 
culae are regularly arranged in six to eight rows 
per intervallum width. Radial coefficient - 
12-13, interseptal coefficient = 1:10. Inner wall 
simple, with one pore row per intersept (pore 
diameter = 0.1). 

Discussion 

Dictyocyathus confertus differs from other species 
of Dictyocyathus by thinner skeletal elements and 
by higher radial coefficient. 


Superfamily ArCHAEOCVATHOIDEA 
Hinde, 1889 

Family ArCHAEOCYATHIDAK Hinde, 1889 

Genus Arebaeopharetra 
R. Bedford et W. R. Bedford, 1936 

A rchaeopharetra mnrginata 
(Fonin, 1982) in Voronin et al. 1982 
(Fig. 9) 

Salanycyathus OhVginatm Fonin - Voronin et al. 1982: 

96, p). XXIV, figs 1-3. 

Saianycyailnt! ortiinaius Fonin - Voronin et a! 1982: 

97, p'l. XXV, figs 1-3. 

Sahtnycyaihiis disc mis Fonin — Voronin et al. 1982: 

98, pi. XXV, fig. 4. 

Flindcrsicyalbus gracilis Fonin - Voronin et al. 1982: 
109, pi. XXXIII, figs l-S. 

Arebaeopharetra marginata (Fonin) — Debrcnnc & 
A. Zhuravlev 1992: 121. 

Holotyh . — l-'IN 3302/368; Voronin et at. 1982, 
pi. XXIV, fig. It Western Mongolia, Khasagt 
Khairkhan Ridge, Salaany Col River, locality 
N-224/I80; Lower Cambrian, Aldabanian Stage, 
Alataucyatbus jaroschevitscht -, Tabulaeyathellus bidz- 
baemisFretwsoeyallms subtilis beds, 

Other, material — Ten well-preserved specimens 
CNIGRm. 

DISTRIBUTION. — Bazaikha Superhorizon-Kameshki 
Horizon, Aldabanian Stage; Kuznetskiy Alatau, 
Batenevskiy Ridge, Central Tuva, Eastern Sayan, 
Mongolia. 

Description* 

Cup diameter is up to 18. Outer wall centripetal, 
0.1 thick. Two to three pore rows cross an inter- 
valar cel! which is formed by pseudotaenial lin¬ 
tels and synapticulae (pore diameter = 0.05-0.1). 
lntervalltim of 1.5-2 in width bearing occasional 
segmented tabulae and porous pseudotaeniae 
pierced by five to six vertical pore rows (pore dia¬ 
meter - 0,25-0.35). Synapticulae are irregularly 
spaced in two to three elements per intcrvallum 
width. Radial coefficient - 12-14, interseptal 
coefficient *= 1:4-1:5. Inner wall simple, with one 
pore row per intersept and spines (thickness = 
0.05, pore diamerer = 0.1-0.2). 

Discussion 

Arebaeopharetra marginata differs from A. itma- 
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A 


Fig. 9 — Archaeopharetra marginata (Fonin), A, specimen CNIGRm 12917/8, oblique longitudinal section, locality 9075-1, Vadi Bala 
section, Central Tuva: B. specimen CNIGRm 12917/9, transverse section, locality 5101-8, Sukhie Solontsy Valley, Batenevskiy 
Ridge: Nochoroicyathus maritnskii 2one, Bazaikda Superfiorizon, Atdabanfan Stage: Russia. Scale bars: 1 mm. 



tiensis (Belyaeva) By higher radial coefficient 
(twelve to fourteen against six to seven) and by 
smaller diameter of ourer wall pores; from 
A. yarbili (Rodionova) by thicker outer wall (0.1 
against 0,04) and by less numerous synapticulae. 

Suborder DICTYOFAV1NA Debrenne, 1991 
Superfamily DlCTYOFAVOIDEA 
Debrenne el A. Zhuravlev, 1992 
Family DlCTYOFAVTOAE. 

Debrenne et A. Zhuravlev, 1992 

Genus Dictyofavus Gravestock, 1984 

Dictyofavus lepidtis (Fonin, 1982) 
in Voronin etdl. 1982 
(Fig. 10) 


Dictyocyathut tepid us Fonin — V oronin et at. 1982: 93, 
pi XXl'lI, figs 5-6. 

Chouberticyathus lepidus (Fonin) — Debrenne & A. 
Zhuravlev 1992: 123. 

Dictyofavus sp. - Debrenne & A. Zhuravlev 1992, 

pl.XXVlll.fig. 2. 

Holotyte. — PIN 3302/358; Voronin et at. 1982, 
pi. XX1IT, fig. 5; Western Mongolia, Khasagt 
Kliairkhan Riuge, Salaany Col River, locality F-13; 
Lower Cambrian, Atd.tbani.in Stage, Atataucyathus 
jaroscbevitschi-, 1 it b it lacy a thelitis bidzhaensis -, 
Pretiosocyathus subttlis beds. 

OTHER MATERIAL. — Twenty well-preserved speci¬ 
mens (CNIGRm). 

DISTRIBUTION. — Bazaikha Superhorizon-Kameshki 
Horizon, Atdabanian Stage; Batenevskiy Ridge, 
Central Tuva, Eastern Sayan, Mongolia. 
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Description 

Modular massive or solitary skeletons. Diameter 
of solitary cups is 5-7- Outer and inner walls 
rudimentary, with cell openings 0.4-0.7 in size. 
Intervallum is filled with calicles hexagonal in a 
cross section. Calicles are from 0.5-0.6 ro 2.0-2.5 
wide, thickness of a caliclc wall is 0.1. Calicles 
bear one, rarely two pore rows per facet. Pore 
diameter 0.2-0.5. One of the osculi is commonly 
larger than the others, Vesicles are abundant 
through the whole cup. 

Discussion 

Dictyofavus lepidus differs from other species of 
Dictyofavns by r thicker intervalar elements and by 
dififerenciation of osculi. 


Dictyofavus obtusus Gravestock, 1984 
(Fig. 11) 

Dictyofavus obtusus Gravestock, 1984: 98, 
Fig. 50C-F. - Zhuravlev & Gravestock 1994: 46, 
fig. 6B (synonymy). 

HOLOTYPE. — SAM P21666 is not Figured. A para- 
type SAM P21668 which is figured by Gravestock, 
1984, fig. 50D-E, is chosen here -as the- lectotype; 
South Australia, Wilkawillina Gorge, section I; Lower 
Cambrian, Atdabanian Stage, Warriootacyatbus wilka- 
williricnsis Zone. 

OTHER MATERIAL. — Fifteen well-preserved speci¬ 
mens (CNlGRm). 

DISTRIBUTION, — Bazaiklia Superhorizon, 
Atdabanian Stage; Batenevskiy Ridge, C.enrral Tuva, 
Easrern Sayan and Warriootacyathus wilkawillinensis- 
Spirillicyatbus tenuis Zones, Atdabanian Stage, 
Hinders Ranges and Yorke Peninsula, South Australia, 

Description 

Modular massive skeletons commonly consisting 
of two to three individuals. Diameter of a single 
individual is up to 6, 2-3.5 apart from each 
other. Outer and inner walls are rudimentary, 
with cell openings 0.2-0.3 in size, lntervallurri is 
filled with calicles hexagonal in -a cross section. 
Calicles are up to 0,3-0.4 wide, thickness of a 
calicle wall is 0.05. Calicles bear one pore row 
per facet (pore diameter = 0.01-0.04). In places, 
pellis is present on the outer wall. 



Rg. 10. — Dictyofavus lepidus (Fonin), A, specimen CNlGRm 
12317/10, transverse section, locality 3S9, BazaiV.ha River seo- 
!ion. Eastern Sayap; 8, specimen 12917/11, fragment of trans¬ 
verse section, Cenfral Tuva; C, specimen CNlGRm 12917/12, 
fragment of transverse section; locality 5101-7, Sukfiio Sofontsy 
Valley, B3lenevskiy Ridge; tlochoroicyaihus mariinskli Zone, 
Bazaikha Superhorizon, Atdabanian Stage; Russia. Scale bars - 
2 mm. 
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Fig. 11, — Diclyolavus ablusus Graveslock, A, specimen 
CNIGRm 12917/6, transverse section, locality 1808, Bazaikha 
River section, Easiern Sayan; B, specimen CNIGRm 12917/7, 
oblique longitudinal section, locality 5100-9. Sukhie Solontsy 
Valley. Batenevskiy Ridge; Nochoroicyalhus mariinskii Zone, 
Bazaikha Superhorizon, Atdabanian Stage: Russia. Scale bars: 
1 mm. 

Discussion 

Dictyofavus obtusus differs from D. lepidus 
(Fortin) by smaller calicles and by thinner calicu- 
lar wall. 
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